D
iscussion about gestational diabetes mellitus (GDM) is slowly creating traction on the best way forward. Recent evidence has confirmed that there is a continuum of risk for adverse maternal and fetal outcomes as the maternal glucose level rises (1, 2) . There is an increasing number of studies supporting the importance of fuel-mediated teratogenesis, including epigenetic influences, that are leading to intergenerational transmission of type 2 diabetes, features of the metabolic syndrome, and overall amplification of the current diabetes pandemic (3, 4) .
Treatment of women with GDM, variously defined, improves outcomes (5,6). New consensus guidelines for the diagnosis of GDM have been recommended by the International Association of the Diabetes and Pregnancy Study Groups (IADPSG) (7) based on the risk of adverse pregnancy outcomes, rather than the long-term maternal diabetes risk, alignment with diabetes complication risks outside of pregnancy, workload, or local consensus (8) .
Although there has been a vigorous debate about the validity of the IADPSG diagnostic criteria, less attention has been paid to the other recommendations of universal testing and using a one-stage diagnostic glucose tolerance test (GTT) without preliminary risk factor screening and/or a glucose challenge test (GCT). The National Institutes of Health has recently highlighted the need for action toward standardization of GDM diagnostic criteria, but has not advocated adopting any of the IADPSG recommendations. Thus, there remains a recommendation to continue with risk factor screening and the use of a GCT (9) .
In this issue of Diabetes Care, Avalos et al. (10) have used data from the ATLANTIC DIP study to retrospectively examine risk factor prediction of GDM, using different combinations of risk factors, in a mainly European population who were offered universal testing. The prevalence of GDM using the IADPSG criteria was 12.4%. Depending on the combination of risk factors used, 54-76% of women had at least one risk factor present. However, the prevalence of GDM among women with no risk factors ranged from 2.7 to 5.4%, by itself not an inconsiderable figure. Women diagnosed with GDM, but without risk factors, had worse pregnancy outcomes than women with normal glucose tolerance (10), supporting the findings in a recent French study (11) . In another recent European report, 20% of women diagnosed with GDM had no defined risk factors (12) .
At one stage it was advised that women with low risk factors need not to be tested (13) . However, reports from North America (14) and New Zealand (15) found that a large proportion (90 and 97.9%, respectively) of pregnant women would still require testing. A report from Australia found that 80% of women would still require testing and women with low risk factors still constituted 10% of the GDM population (16) .
In the developed world with growing epidemics of obesity and diabetes, the majority of women in most populations will now have some risk factors depending on the criteria used (11, (14) (15) (16) . Clearly, women with no risk factors can develop GDM, and the outcomes are no different (17) in women identified by risk factors. Once clinicians have to make decisions in the screening process, it is more open to error, delays, and problems. We already know that where a variety of risk factors with cutoffs are used, busy clinicians will not necessarily recall who is to be screened (18) , and this is associated with reduced penetration of screening among those at high risk (19) . From a systems perspective, universal blood testing makes the detection of GDM in those at highest risk more likely to happen in day-to-day clinical practice.
Another method of screening involves a GCT. The origins of the GCT would require a forensic endocrinologist to resolve, and what clinical evidence was advanced at the time to support such a step would be interesting to contemplate. Given that only 44% of women in the study by Avalos et al. (10) accepted the offer of a one-stage test, what may have been the acceptance of a two-stage procedure? The GCT will inevitably delay the diagnosis of GDM and therefore treatment (20) . However, the most serious concern about using a GCT is the no-show rate for the definitive GTT for women who are abnormal. In the Toronto Tri-Hospital Gestational Diabetes Project, 10% of women did not proceed with the GTT (21); in a New Zealand study, the rate was 23% (22) ; and, in hopefully a worst case scenario, a recent North American report found that only 36% attended the GTT (23) .
Screening on the basis of risk factors will require most women to be tested and inevitably and knowingly miss women with GDM. GCT screening misses many of those with GDM with a modestly elevated fasting glucose and runs the risk of missing other women with GDM because of the inevitable no-show rate. It is open to speculation how the combination of risk factor screening and a GCT may compound the number of missed diagnoses.
It is difficult to find any health advantages in screening for GDM (rather than going straight to a diagnostic test), either on the basis of risk factors and/or a GCT. There are several health disadvantages. Although not explicitly stated, the only possible presumed advantage of screening is to reduce costs, and on this aspect there is a dearth of data (24, 25) . The direct and immediate costs of a GCT/GTT will vary with different health systems. In the overall costs of delivering obstetric services, this is likely to be minor, especially if the initial GTT fasting glucose can be used to decide whether a full GTT is required (26) . There are some populations where women are unlikely to attend fasting (e.g., rural India), but in such cases, a two-step test is also likely to be associated with poor attendance at the second step and a one-step diagnostic step, of any kind, is preferred (27) .
Although some uniformity would be desirable, screening based on risk factors would involve defining risk factors in the particular population and not just importing from a possibly irrelevant or unrepresentative population. Training and audits would have to be conducted to ensure that care.diabetesjournals.org DIABETES CARE, VOLUME 36, OCTOBER 2013 2877
A N Dthe people doing the screening are competent, and this would need to be reviewed periodically. The cost of the time taken for this would have to be a factor in the overall cost analysis. For any method of screening, what is not factored and needs to be included are the costs associated with undiagnosed GDM. Screening will miss women with GDM, and undiagnosed women with GDM will have both maternal and fetal complications. In the Australian Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) (6), the number of GDM cases that needed to be treated to prevent one serious perinatal complication was 34! Placing to one side, but not ignoring, any personal issues that a failure to diagnose may cause, what is the cost of unexpected obstetric interventions or a few days in a special care nursery compared with the costs of testing and treating GDM? Until these necessary questions are addressed and GDM is seen as one part of the cost of a totality of obstetric and perinatal services, screening based on risks and/or a GCT cannot be endorsed for either health or economic reasons.
